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The proposed 4,6-ditert. alkyl resorcinols have formula (I), where 
R is a) H, b) CH3 , c) C2H5, d) C3H7 . Cpds . (I) are produced by 
alkylation of resorcinol with corresp. alcohol, in presence of 95-98% 
H2S04 as catalyst, at molar ratio of reagents as 1: (3.0-3.3): 
(0.45-0.55) and at 60-70 deg.C. The yield of cpds. (I) is 97% as the 
selectivity 96-99%. 

USE/ADVANTAGE - Cpds. (I) find use as antioxidants for aviation 
fuel, natural rubber resins, vulcanisers, vitamins and as stabilisers 
of lubricating oils and polymers. Proposed method increases yield of 
cpds. (I) and improves selectivity, using simplified technology. 
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rOClCQAPCTBEHHblfi KOMMTET 
n^^PETlEHMnM M OTMPblTWM 
riPM IXHT CCCP 



(51)5 C 07 C 39/08. 37/14 



OnMCAHME H30BPETEHHA 

H ABTOPCKOMY CBMflETEHbCTBy 



BMS/lriOTEr 



U21) 4350542/34-04 
;(22) 19. to. 87 
j(46) 07.08.90. Ekwi. * 29 
j(7l) jiry 

|(72) C.M.KopHeeB, B . A. Hnxo-naeB 
|h H.K. KopoSHUbiHa * 
j(53) 547.628.1.07 (088.8) 
K56) Tetrahedran. 1976, v. 32 * 
p. 1873-1879. 1 
1(54) cnOCOB nOJIYMEHHH 4 V 6-Jffl-TPET- 
kJIKHIIPE 30 PUHHOB 

|(57) H3o6pereHHe othochtch k ahoxch- 
peH30JiaM, B MaCTHOCTH k no/ryqeHHio 
4»6-AH-TpeT-aJlKHJipe30PUHHOB (fc-Jlb! 

p-CH^(CH^ 2 C-t=CH-C(CH 3 ) 2 (CH 1 K^C(OH)-CH=t(6H> t 



H3o6peTeHHe othochtch k cnoco6aM 

flOJiyMeHHfl pe30PUHHOB, KOTOpbie HaXOAHT 

pa3Hoo5pa3Hoe npHMeHeHHe b pa3AHMHbix 

<|)6jTaCTHX TeXHHKH H HapOAHOrO X03HHCT- 
$a B KaMeCTBe S^eKTHBHbJX aHTHOXCH" 
4aHTOB peaKTHBHblX TOmiHB, aHTHOKHCJIH- 

je/ien HaTypanbHoro xayiiyxa, pe3HH, 

I>yjIKaHH3aTOpOB, BHTaMHHOB, CTa6HJIH3a~ 

fopoB cMa3owHfaix Maceji H nOJIHMepOB. 

Uerib H3o6peTeHHfl - yBejiH^eHne bh- 
kona qeneBoro npoAyKTa, ynpomeHHe 
texHOJiorHH, h noBbimeHHe ceneKTHBHocTH 
ripoi^ecca. 

n p h m e p f. IIojiytieHHe 4,6-ah- 
iipeT.-6yTHJipe3opuHHa (la). 

B Kon6y eMKocTbw 50 ma noMemaxrr 
1,1 r (0,01 Monb) pe3opuHHa, 2,81 mh 
(,0,03 MOJib) TpeT.-6yTHnoBoro crapTa, 
H|arpeBafoT Ha boahhoh Bane ao 60°C h 
rrocjie pacTBopeHHH pesopuHHa npH nepe- 



rfle R: a) H, 6) CH 3 , B ) 



C f P* 



i) cyi 



KOTopwe Hcnojib3yK)TCH b KaMecTBe aH- 

THOKCHAaHTOB peaKTHBHblX TOflJIHB f aHTH- 

; OKHcjiHTejiefi HaTypajibHoro xaynyxa, pe- 

3HH, ByjIKaHH3aT0P0B, BHTaMHHOB, CTa- 

6HJiH3aTopoB cMa3oviHbix wacen h nonHMe- 
Pob. Uejjh - noBbnneHne cejiexTHBHocTH 
npouecca, yBejimieHne BwxoAa ueneBoro 
npo'AyKTa h ynpomenne TexnojiorHH. IIo- 
Jiy^eHHe BeAyT ajiKHAHpoBaHneM pesopqn- 
Ha chhptom b npHcyTc TBHH 95-98%-HOH 
H 2 S0 4 (KaTanH3aTop) npn mojihphom co- 
oTHomeHHH 1: (3,0-3,3): (0,45-0,55) h 
60-70 C. Bhxoa 97% npn cenexTHBHOcTH 
AO 96-99%. 3 Ta6n. 
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ID 



V) 



MeniHBaHHH MexaHH^ecKOH MemajiKon b 
oahh npneM npHGaBnawT 0,25 Mn 
.(0,005 MOJlb) 98%-hoh cepHoft KHCAOTbJ. 
CMecb nepeMeniHBawT npH 60°C 40 mhh, 

AO6aBJTHI0T 20 MJ1 BOAbI, OCaAOK OT<J)HAbT- 

poBbiBaioT, npoMbiBawT Ha 4>HnbTpe Ten- 
noA boa oh (50°C, 3 pasa no 20 ma), 
BbicyniHBaiOT Ha B03uyxe, nepexpKCTaA- 
JIH3OBbIBai0T H3 neTpojieftHoro 3(J)Hpa. Bbt- 
xoa 4,6-AH-TpeT.-6yTHnpesopAHHa 2,50 r 
. (97%). 

n P h m e p. m 2-7 h 11-16. flOAy- 
MeHHe 4 , 6-AH-TpeT . -6y T HJipe3opaHHa 
(la). 

^IIpoboaht aHajiorHtiHo npHMepy 1 npn 
70 C. CooTHomeHHe peareHTos h buxoaw 
AeneBbix npoAyKTOB npuBeAeHw b. Ta6ji. 1 . 

n p h m e p 8, nojiyqeKHe 4,6-ah- 
TDeT.-aMHApe3opuHHa (16), 



oo 

CO 
4* 



PeaKLmro npoBOA*T aHanorHMHo npHMe- 
Py 1 c Hcnojib30BaHHeM 1,1 r (0,01 MOJib) 
peaopuHHa, 3. 30. mji ToeT.-aMHnoBoro 
crmpTa (0,03 Monb), 0,25 mji : " 

(0,005 MOJIb) 98%-HOft CepHOft KHCJlOTbl 

b Te^eHHe 35 mhh. nocne bmc y ihh b a h k h 
Ha B03nyxe uaneBoft npo^yKT (16) nepe- 
KpHCTanjiH3OBbiBa!0T H3 neTpojiefiHoro 
3<i>Hpa. Bmxoa 4,6-AH~TpeT.-aMHnpe3op- 
UHHa 2,53 r (87,0%). 

IT p h m e p 9. IIojiyqeHHe 4,6-ah- 
TpeT.-reKCHJipe3opuHHa (Ib) . 

PeaKUHw npoBoflHT aHanormiHo npHMe- 
py 1 c Hcnojib3oBaHHeM T, 1 r (6, 01 mojib) 
pesopuHHa, 3,70 mji (0,03 mojib) TpeT » — 
rexcHJioBoro cnnpTa, 0,25 mji (0,005 mojib) 
98%-hoE cepHoft khc JioThi b Te*ieHHe 
35 mhh. JlerKoanaBKHH AejieBoft pesop- 
Uhh (is) nocne paaGaBjieHHH peaKUHOH- 
hoh cMecH Bofloft- 3KCTparHpywT neTpo- 
JieiiHbiM 3$ H poM (3 pasa no 25 mji), op- 
raHHMecKHe bwthkkh npoMbisaroT Tennoft * 
hoaoh (30°C, 3 paaa no 20 mji), cy- 
inar cynbfcaTOM HaTpun , pacTBopHTeJib 
oTroHHioT, ocTaTOK xpoMaTorpatJJHpyioT 
Ha cKJiHKareJie (15 r, 11 aKT., 3jik>- • 
6HT - neHTaH:34>Hp * 9:1), Bbdcoa 4,6- 
AH-TpeT;-reKCHJipe3opuHHa' 2,88 r 
(92,0%). 

n p h m e p 10. IToJiyueHHe 4,6-ah- 
TpeT.-reriTHJipe3opuHHa (Ir) . 

. PeaKUHio npoBojjHT aHanorireHo npHMe- 
py 1 c Hcnonb 30BaHHeM 1,1 r (0,01 mojib) 
pe3opuHHa, 4,15 mji (0,03 mojib) TpeT.- 
reiiTHHOBoro -cnnpTa, 0,25 mji 
(0,005 Mojib) 98%-Hoft cepHoft khcjiotm 
b Te^eHHe 40 mhh. JlerKoiuiaBKHH ue/ie- 
Boft npo^yKT (1 r) nocne pa36aBjieHHH 

peaKUHOHHoft CMeCH BOflOft 3KctparHpyioT 

MeTbipexxjiopHCTbJM yrnepofloM (3 paaa 
no 25 mji), opraHHMecKHe bmthhkh npo- 
MbiBaioT Tenjioft boaoA (3 pa3a no 20 mji, 
k 30°C), cymaT 6e3BoflHMM cynbfcaTOM 
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MaTHHH, paCTBOpHTeJIB OTrOHHJOT, OCTa- 

tok xpoMaTorpa4)HpywT Ha cunHKarene 
(15 r, 11 aKT. , 3jiK>eHT - neHTaH : 3$hp 
- 9:1). Bbixofl 4,6-AH-TpeT, > -renTHnpe 
sopuHHa 2,92 r (85,0%). 

KoHCTaHTM, pe3yjiBTaTM sjieMeHTHoro 
aHaJJH3a, cneKTpanBHbie xapaKTepHCTH kh 
nony^eHHux 4,6-AH-TpeT.-anKHJipe3opuH 
hob (Ia-r) npHBe^eHbi b Ta6ji. 2 h 3. 

TaKHM o6pa3oM npeAJiaraeMWH cnoco6 
no3BojineT noBwcHTB bmxoa uejieBoro 
npoayKTa ao 97%, cejieKTHBHocTB ao 96 
99%, coKpaTHTB BpeMH npouecca npHMep- 
ho b 2 pa3a, h yMeHBmHTB otxoaw npo- 

H3BOACTBa 3a CieT COKpaiqeHHH KOJIH- 

MecTBa KHCjioTHoro KaTajiH3aTopa. 
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OopMyna H3o6peTeHH« 
CnocoS nonyMeHHH 4,6-AH-TpeT -an- 
Knnpe3opn,HHOB oSmen 4>opMyjibi 

CH 3 OH 
R-H 2 C-C fJs- 



H3C-C-CH3 



I 

R-CH 2 

r A e R - a) H; 6) CH 3 ; b) Cf/r) C^L, , 
ajtKHjiHpoBaHHeM pe3opiiHHa CIIHPTOM B 
npHcyTcTBHH KHcnoTHoro KaTanHsaTopa 
npw noBbnneHHofl TeMnepaType c nocne- 
AyromHM BbweneHHeM npoAyKTa, o t n tr- 

M.aiOmMftCH TeM, MTO , C UeHBK) 

noBbimeHHH cejieKTHBHocTH npouecca,yBe- 
JiH^eHHH BbixoAa uenesoro npoAyKTa h 
ynponjeHHH TexHOJiorHM, b KaMecTBe Ka- 
TaJiH3aTopa Hcnojib3yroT 95-98%-Hyio cep- 
Hy» KHCJioTy npH MonnpnoM cooTHomeHHH 
pe3opAHH:cnHpT:cepHafl KHcnoTa 1:3,0-- 
r3, 3:0, 45-0, 55, a peaKUHio npoBOAHT 
npH 60-70°C. 
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T a 6 ji h q a 1 



iiph- 

Mep 


yCJIOBHH IlpOB&fleHHH pfBclKlJHH 




CeneKTHB-" 


• 


TeMne- 
paTy- 
pa pe- 


KoHUeHT- 

paUHH 
cepHoft 


CooTHomeHHe peareHTOB, r (MOJib) 


rt Tj — »T> T> £j rp _ 

M" J per • 

anKHJipe3op- 
UHHa , r(%) 


HOCTb pe— 

aKUHH no** 




PesopuHH 


CrmpT 


KHCJioTa 


n y^eKHMx 

4,6-ah- 

TpeT.-an- 




aKUHH, 

°c 


KHC/lOTbl^ 

% 






















KHnpe3op- 
















UHHOB t .% 



2 
3 
4 
5 
6 
7 
8 
9 



70 
70 
70 
70 
70 
70 
60 
80 



10 60 

11 70 

12 70 

13 . 70 

14 70 

15 70 

16 65 



98 

98 

98 

98 

98 

98 

98 

98 

98 

98 

95 

96,5 
98,0 
98,0 
98,0 
.98,0 



1,1 
(0,01) 

1,1 

(0,01) 
1,1 

(1,01) 
1,1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1.1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1,1 

(0,01) 

1,1 . 

(0,01) 

1,1 

(0.01) 

1,1 

(0,01) 



2,81 

(0,03) 

2,81 

(0,03) 

2,34 

(0,025) 

3,74 

(0,04) 

3,7 

(0,04) 

2,81 

(0,03) 

3,09 

(0,033) 
3,3 

(0,03) 
3,7 

(0,03) 

4,15 

(0,03) 

2,91 

(0,03) 

2,81 

(0,03) 

2,81 

(0,03) 

2,81 

(0,03) 

2,95 

(0,0315) 

2,81 

(0,03) 



0,25 

(0,005) 

0,25 

(0,005) 

0,25 

(0,005) 

0,25 

(0,005) 

0,05 

(0,001) 

0,125 

(0,0025) 

0,275 

(0,0055) 

0,25 

(0,005) 

0,25 

(0,005) 

0,25 

(0,005) 

0,25 

(0,005) 

0,25 

(0,005) 

0,225 

(0,005) 

0,235 

(0,0047) 

0,25 

(0,005) 

0,25 

(0,005) 



45 

(97,0) 

2,49 

(96,5) 

1,32 

(51,2) 

1 ,92 

(74,4) 

0,90 

(34,9) 

2,40 

(93,0) 

2,49 

(96,5) 

2,53 

(87,0) 

2,88 

(92). 

2,92 

(85,0) ; 

95,5 



XoeaH- 
HeHHe 



BbDCOA, 

% 



T.nn., 6 C 

(paCTBopH- 
Tejlb) 



HaftxieHo, % 



la 97,0 124-125 
(Bo3toh) 

16 87,0 69,5-70,5 
.(lleHTaH) 

Ib 92,0 40,0-42,0 
^ (BoaroH) 

Ir* 85,0 36,5-37,5 
(Bo3roH) 



**n % 1,5084. " 



c 


I „ 


75,72 


10,15 


75,78 


10,43 


76,60 


10,28 


76,24 


10,22 


77,10 


10,61 


76,93 


10,97 


78,56 


11,45 


78,26 


11,40 



2,48 
(96,2) 
2,45 
(95,0) 
2,47 
(95,7) 
2,45 

(94,9) 
2,49 
(96,5) 

T- a 6 n h ~u ~a 2 "X 



99,0 
99,0 
19,2 
53,6 
20,0 
9.0,2 
99,0 
96,0 
98,3 
96,3. 
98,3 
98,8 
98,7 
98,7 
97,5 
"99,0 



EpyTTo-4>op- 



BbmHcneHO, % 



Myna 






C u H ?1 0 j 


75,63 


9,97 


c H H tfil 


76,75 


10,47' 


c ,i H 3 .o, 


77,65 


10,86 




' 78,38 


11,18 
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T a 6 ji h u a 3 



CoeAH- 
HeHHe 

t 



IlMPTCneKTp*, MA. (KOHCTaHTa B3aHMOAeftcTBHH npoTOHOB, ru) 



la 
16 

IB 

Ir 



1,32 c, 16H (2 - t-Bu); 4,69 c., 2H (2 - OH); 5,81 c. t 1H 
(CHCOH); 7,17 c, 1H (CHCCOH) 

0,63 t., 6H (2=CH^CH„ 7,4); 1,30 c, 12H (4-CH*) ; 1,76 kb., 
4H (2-CH 2 CH 3 ^ f= 7,4); 4,65 mc, 2H (2-OH); 5,94 c. , 1H (CHOH); 
7,00 c., 1H (CHCCOH) v ~ 9 

0,69 - 1,79 m.T 14H (2-CH 4 CH 2 CH 3 ); 1,31 c, 12R (4-CH^;4,71 
2H (2-OH); 5,89 c, 1H (CHCOH); 6,95 c., 1H (CHCCOH). 
0,60 - 1,90 m», 18H (2^CH a CH^CH a CH^; 1,31 c., 12H (4-CH 3 ); 
4,96 mc, 2H (2-0H); 5,82 c., 1H (CHCOH) * 6,95 c. , 1H (CHCCOH) 



rac. 



IIMP-cneKTpbi 3anHcaHw Ha npH6ope Tesla BS567A, pa6oqan HacroTa 100 Mru, 

paCTB0PHTeJlb CC1 4 , KOHUeHTpaUHH 15%. 
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